Detection of salicylate and its hydroxylated adducts 2,3- and 2,5-dihydroxybenzoic acids as possible indices for in vivo hydroxyl radical formation in combination with catechol- and indoleamines and their metabolites in cerebrospinal fluid and brain tissue.
It has been suggested that salicylate (SA) hydroxylation can be used to detect hydroxyl radical formation in vivo. Here we describe a rapid and sensitive HPLC method using ultraviolet absorbance (UV) and electrochemical detection (EC) to detect SA (UV), its hydroxylated adducts 2,3- and 2,5-dihydroxybenzoic acids (DHBA) and catechol in combination with catechol- and indoleamines and related metabolites (EC) in one isocratic run. These compounds were measured in acidified cerebrospinal fluid (CSF) and perchlorate extracts of striatal tissues of untreated and SA-loaded rats (300 mg/kg SA, i.p.). Peaks were identified by comparing retention times of samples and standards, by adding standards to biological samples, by voltamograms, and by comparing chromatograms of manganese (Mn2+)-injected striata of SA-loaded rats with several control conditions. Six hours after unilateral injection of 0.4 mumol Mn2+ into striatum, 2,3-DHBA and 2,5-DHBA levels in striatum were respectively 4- and 7-fold increased as compared to non-injected (contralateral) striata, suggesting in vivo hydroxyl radical formation. In addition, dopamine and serotonin levels were depleted in Mn(2+)-injected striata by 46% and 64%, respectively. In CSF of Mn(2+)-injected rats, DHBA/SA ratios were not significantly changed as compared to those of control rats. In conclusion, the described technique can be applied to study in vivo hydroxyl radical formation in direct relation with dopaminergic and serotonergic neurotransmitter changes during neurotoxic processes.